S
OILS AND SOIL PROPERTIES are known to be determined by the configuration of environmental, or state factors at a given location (Jenny, 1980) . Soil C is one of many soil properties, but is a property of considerable interest in the rapidly growing human modification of the planet because a small change in this pool may have a major impact on the atmosphere (Birdsey et al., 1993; Turner et al., 1998) .
Globally, land cover and land use change induced by deforestation and agriculture, is believed to be a major cause of rising CO 2 in the atmosphere (Adge and Brown, 1994; Lal et al., 1998a) . In the USA, most soil C loss through land use occurred in the 19th and early 20th centuries. Now, efforts are focused on how existing stocks will respond to climate change, increased N deposition, and management.
Soil inorganic C is an additional large C pool in U.S. soils (Guo et al., 2006) , one that has residence times that make it a less immediate environmental concern, but a C pool that is nonetheless susceptible to decadal scale management effects (Magaritz and Amiel, 1981; Amundson and Lund, 1987) . Little is known about SIC pools within ecosystems at the national scale (Lal et al., 1998b) , and the relationship to environmental factors has not yet been fully explored.
There is a wealth of previous soils research on C and N storage as a function of climate (Post et al., 1982; Nichols, 1984; Burke et al., 1989) and topography (Burke et al., 1991; Homann et al., 1995; Garten et al., 1999; Hontoria et al., 1999; Bolstad and Vose, 2001; Chaplot et al., 2001 ) at local to regional levels. The work clearly demonstrates fundamental relationships using (in some of the studies) carefully collected samples and site selection as a means of evaluating the effects of individual factors. Our goal here is to approach soil C/factor analyses from an entirely different spatial scale, that is, from the perspective of the forest rather than an individual tree, using data sets that lack local detail but that allow us to examine soil C storage, and the factors that control it, at a national to subcontinental scale. To do so, we used the soil survey data of STATSGO to calculate the SOC and SIC for the conterminous USA. Through overlays of SOC (and SIC) on georeferenced (spatially compatible) national land cover data (NLCD), topography, MAP, and MAT, we explored the effects of state factors on SOC and SIC at a national scale. We were able, to a certain degree, to examine the effect of individual factors on soil C distribution by controlling the range in variations of the other factors. The results allow us to discuss some of the major controls behind the geographical patterns of soil C, both organic and inorganic, for the USA.
MATERIALS AND METHODS

Data Sources and Structure
Soil Database
The State Soil Geographic Database (STATSGO, 1997 version) was used to calculate SOC and SIC for the conterminous USA (SCS, 1992; Reybold and Gale, 1989) .
Soil organic C is estimated from the organic matter (OM) recorded in STATSGO as a percentage for the ,2-mm size fraction. Low (OML) and high (OMH) limits of the OM for each soil layer of a component are reported. Soil inorganic C is given as calcium carbonate equivalent (CaCO 3 ) percentage in the ,2-mm size fraction, with both low (CaCO 3 L, %) and high (CaCO 3 H, %) limits reported.
Land Cover/Use Database
The NLCD database was used to extract the spatial extent of major terrestrial ecosystems in the USA (Vogelmann et al., 1998) . The NLCD was compiled as part of a cooperative project between the U.S. Geological Survey (USGS) and the U.S. Environmental Protection Agency (USEPA) to produce a consistent land-cover data layer for the conterminous USA based on 30 m resolution Landsat Thematic Mapper (TM) data acquired in the early 90's. The grid data set in each state meets state boundaries. There are 21 land cover/use categories in the NLCD. The NLCD were updated in 2000-2004, and were significantly improved over the previous version. For example, a number of zero data value pixels were corrected and some edge-matching was performed. However, this research was started before this release, and the initial release of the NLCD (Version 1999-12) was used in this study.
Terrain Database
GTOPO30 (in meters above sea level), a global digital elevation model (DEM) compiled by the USGS with a horizontal grid spacing of 30 arc seconds (approximately 1 km) was used to extract the spatial extent of each elevation gradient zone (Gesch and Larson, 1996) . Slope (the maximum rate of change in value from each cell to its neighbors) was derived from the DEM data using Arcview Spatial Analysis software (Environmental Systems Research Institute, 1999) .
Climate Database
Mean annual precipitation and MAT climate grid data sets, with a resolution of 2 km, were compiled by the Spatial Climate Analysis Service at Oregon State University and were used to extract the spatial extent of defined climate zones (Daly et al., 2001) . Mean annual precipitation and MAT was produced by the Parameter-Elevation Regression on Independent Slopes Model (PRISM) with data from the climatological period of . The precipitation data were accepted by the USDA as the official precipitation maps for the USA, and are generated with data from 18 020 weather stations. Temperature data were reviewed and approved by the USDA-NRCS and U.S. National Climate Data Center and were generated with data from 12 840 weather stations.
The projections of all these data above were transformed to that of the NLCD using the ARC/INFO software (Environmental Systems Research Institute, 1998).
Creating Soil Organic Carbon and Soil Inorganic
Carbon Content Attribute Tables   For each state, an attribute table of SOC and SIC content  (kg m   22 ) in three depth increments from the surface (0.2, 1, and 2 m) was created from STATSGO. To calculate the C content for a polygon in STATSGO, the C data (reported on a fraction ,2 mm in diameter) must be normalized for gravel content. The methods used for calculating soil C are reported in detail in a companion paper (Guo et al., 2006) . Content (kg m
22
) for each soil component was calculated in three depth increments (0.2, 1, and 2 m) based on low, high, and midpoint approaches. Contents for each map unit were calculated by averaging the soil components inside the map unit weighted by area. Finally, a SOC and SIC content attribute table with the polygon ID (unique identifiers of each polygon in STATSGO) as a key, was created by joining the GIS base map with the table of SOC and SIC content of map units.
Converting STATSGO Vector to Grid
The GIS coverage of STATSGO in each state was transformed from vector to grid with 30-m cells (the same scale as the NLCD database), with Polygon ID as the value of the cells, using Arcview Spatial Analysis software (Environmental Systems Research Institute, 1999) . The converted STASTGO grid was then used as a base map to calculate SOC and SIC storage by terrestrial ecosystems, terrain classes, and climate zones based on the necessary assumption that SOC or SIC is homogeneous inside each polygon of STATSGO. In reality, soil C is not homogenous at polygon scales, which leads to unavoidable uncertainty in our analyses.
Soil Carbon Storage by Terrestrial
Ecosystems and Land-Use
The spatial extent of ecosystems was based on the NLCD. There are three categories of upland forest in NLCD: deciduous (41), evergreen (42), and mixed (42) forests. Ecosystem dynamics are obviously different in these categories, which very likely influences SOC. However, their regional distributions are very different. For example, the majority of forest in California is evergreen, and only a very small portion is deciduous or mixed forest, much of which has an area of a single cell (resolution: 30 m) (NLCD version 1999-12 , Initial release of preliminary dataset). For scale issues, these three forests (upland forest category in the NLCD) were aggregated to represent a general ''forest ecosystems'' in this study. Shrub land (51), grassland/herbaceous (71), and planted pasture/hay (81) were extracted as the ''shrub ecosystem,'' ''grass ecosystem,'' and ''pasture ecosystem,'' respectively. Row crops (82), small grains (83), and fallow (84) were aggregated as the ''agricultural (cropland) ecosystem.'' Woody wetlands (91) and emergent herbaceous wetland (92) of wetlands category in NLCD were combined as the ''wetland ecosystem.''
The spatial extent of each terrestrial ecosystem extracted above was used as a mask in a state-by-state analysis to extract those particular ecosystem polygon IDs of STATSGO grids (standard GIS overlay techniques). The polygon IDs and their area under the terrestrial ecosystem being studied were joined with the SOC and SIC content tables. The total SOC (or SIC) and content under a given terrestrial ecosystem within a state was calculated and weighted by area using: ) under a terrestrial ecosystem within the conterminous USA was summarized from the data of each state: ) within the given terrestrial ecosystem for depth (D) and approach (Z).
The standard deviation (S) of SOC and SIC contents within each terrestrial ecosystem was calculated by the following method:
where S is the standard deviation of SOC (or SIC) content in the upper 2 m using the midpoint approach. SCC ij is SOC (or SIC) content (kg m
22
) within the ij th polygon for the upper 2 m (midpoint approach) within a terrestrial ecosystem. (Area) ij and t are the same as that in Eq.
[1].
Topographic Effects on Soil Carbon
The DEM data were divided into eight elevation zones of equal intervals (except for the last zone): ,200-, 200-to 400-, 400-to 600-, 600-to 800-, 800-to 1000-, 1000-to 1200-, 1200-to 1400-, and 1400-to 4328-m (.1400-m) zones. Slope was also divided into eight classes: ,1, 1 to 2, 2 to 3, 3 to 4, 4 to 5, 5 to 10, 10 to 20, and 20 to 308 zones. The spatial extent of each DEM zone and slope class was then used in the overlay analysis with the STATSGO grids. The total SOC and SIC (in Mg) as well as content (kg m
22
) within each zone (class) for the upper 0.2 , 1 , and 2 m was calculated in the manner made for the terrestrial ecosystems.
Climatic Effects on Soil Carbon
In the conterminous US, MAP ranges from 48 mm to 7108 mm and MAT from 24.28C to 25.58C. MAP was divided into 10 zones with a 150 mm interval except for the first and last zones: 48 to 100 (,100 mm), 100 to 250, 250 to 400, 400 to 550, 550 to 700, 700 to 850, 850 to 1000, 1000 to 1150, 1150 to 1300, and 1300 to 7108 mm (.1300 mm). MAT was divided into nine zones with a 38C interval except for the first and last zones: 24.2 to 0 (,08C), 0 to 3, 3 to 6, 6 to 9, 9 to 12, 12 to 15, 15 to 18, 18 to 21, and 21 to 25.58C (.218C) zones. The spatial extent of each climate zone was then overlaid on the STATSGO grids to calculate the total SOC (or SIC) and the content in each zone for the upper 0.2, 1, and 2 m.
Soil Organic Carbon Along Temperature Gradients
Further analysis of SOC versus MAT, on level topography, within each MAP zone was conducted for two natural ecosystems (grass and forest) because no obvious linear trend of SOC versus MAT was initially discovered for all data as a whole. The purpose of this analysis was to examine the specific role of a climatic factor certainly likely to change in this century and to examine soil sensitivity to climate change. The spatial extent of each precipitation zone (called 'specific precipitation zones') at ,600-m elevation and ,18 slope was extracted separately for grass and forest ecosystems, state by state. Under these 'specific precipitation zones' constraints, MAT and STATSGO were overlaid in ARC/INFO software (Environmental Systems Research Institute, 1998) . Linear correlation coefficients between MAT and SOC in each MAP zone were derived for two depths (0.2 and 1 m) in grass ecosystems and for three depths (0.2, 1, and 2 m) in forest ecosystems:
where X is MAT (8C),Y is SOC content (kg m 22 ), and r is the correlation coefficient between SOC and MAT in a given MAP zone.
The linear and exponential regression of SOC on MAT was compared by residual variance. Exponential regression of SOC on MAT was analyzed for each MAP zone if the residual variance was smaller in the exponential model than the linear model. Exponential regressions of SOC on MAT were calculated as follows:
where Y is SOC content (kg m 22 ), X is MAT (8C), c 5 e a . All map overlay analyses above were based on the necessary assumption that the features (land-cover/use, topography, and climate) inside each cell are homogeneous. All the calculations were processed with programs written by the senior author using the Visual Basic Language in Microsoft Access (Microsoft Corporation, 2000) , Avenue in ArcView (Environmental Systems Research Institute, 1999), and ARC macro language (AML) in the Arc/Info software (Environmental Systems Research Institute, 1998).
RESULTS AND DISCUSSION Soil Carbon Storage vs. Terrestrial Ecosystem and Land-Use
The total SOC and SIC sequestrated by each terrestrial ecosystem are reported in Table 1 . For any depth examined, forests contain the greatest SOC stock. The total U.S. forest ecosystem, the largest ecosystem by area, contributes 30.8, 28.4, and 28.0%, respectively, to the upper 0.2-, 1-, and 2-m national SOC stocks. Agricultural land is the second largest contributor to national SOC stock for any depths considered. For the upper 2 m, the amount of SOC sequestrated in forests is 765 to 4406 3 10 7 Mg, and in agricultural land (cropland) it is 839 to 3306 3 10 7 Mg. These categories are followed by wetlands (13.6% of total), grass (12.3%), pasture (10.2%), and shrub (9.1%) ecosystems. pasture the values are 38.3, 39.0, and 38.6%, respectively. Agriculture ecosystems have 37.0% of the total SOC of the upper 1 m in the surface layer. In contrast, for wetland ecosystems most of total SOC is in the subsurface layers.
The pattern of SIC by ecosystem is different from that of SOC. The shrub ecosystem has the highest SIC stock in any of the depths studied. However, the relative amount contained in shrublands decreases as soil depth increases. The total U.S. shrub ecosystem contributes 45.5, 32.9, and 28.4%, respectively, to the upper 0.2, 1, and 2 m of the national SIC stock. The decline in relative SIC storage with depth is also observed for grass and forest natural ecosystems. The grassland ecosystem contains 27.2, 25.8, and 23.8%, while the forest ecosystem contains 10.4, 8.7, and 8.4% of the nation's total 0.2, 1, and 2 m SIC stocks, respectively. The amount stored by managed ecosystems increases with depth, and the agriculture ecosystem has 13.1, 22.9, and 27.9%, respectively, while the pasture system has 5.5, 7.4, and 8.4% of the nation's total SIC for 0.2, 1, and 2 m, respectively. Next to the shrub ecosystem, the grass ecosystem is the second largest contributor to the national SIC stock in the upper 0.2 and 1 m. However, for the upper 2 m of soil, the second largest contributor to the national SIC stock is the agriculture ecosystem. This is likely due to the fact that while this region has much of its carbonate removed from its upper meter by leaching, it still retains some combination of both pedogenic and lithologic carbonate at greater depths. As we discuss below, the presence of deep carbonate is particularly well correlated with the presence of young glacial deposits which still retain a significant pool of geologically derived carbonate (Guo et al., 2006) . For the upper 2 m, the amount of SIC sequestrated under shrub lands is 668 to 2667 3 10 7 Mg, while for the agriculture lands (cropland) it is 590 to 2638 3 10 7 Mg. These quantities are closely followed by that stored in grasslands (580-2172 3 10 7 Mg). The SOC and SIC contents (midpoint values) for each terrestrial ecosystem are presented in Fig. 1 . For SOC, the wetland (35.8 kg m
22
) and agriculture (14.8 kg m 22 ) ecosystems have the greatest contents in the upper 2 m. These are followed by pasture (11.5 kg m ) ecosystems. No linear relationship between SOC and SIC was found for any ecosystem at any soil depth. Most of the agriculture (row crops) in the Midwest and Northern plains regions is located on soils originating from calcareous latest Pleistocene/early Holocene glacial geological substrates, which explains the high SIC content that remains in the deeper layers even though the high MAP has stripped most of the carbonate from the upper 1 m (Jenny and Leonard, 1934) .
Soil organic C originates primarily from plants, thus vegetation and land-use history is one of the most important driving factors of SOC. We used the NLCD to represent the current land-covers/uses in the conterminous USA to analyze SOC and SIC by ecosystem. There is no digital database of land-use history currently available, and we are therefore must recognize that present land cover does not necessarily represent longterm history. Reproduced from Soil Science Society of America Journal. Published by Soil Science Society of America. All copyrights reserved.
Soil organic C pools within terrestrial ecosystems in the conterminous USA have been quantified for the upper 1 m in forest ecosystems (Wisniewski et al., 1993; Dixon et al., 1994; Koepper, 1995, Turner et al., 1998) using different data sources. Forest land in previous work was estimated to have an area of 241.9 3 10 4 km 2 (including forest, woodland, and woody wetlands) and a total SOC storage of 21.5 3 10 9 Mg based on USDA Forest Inventory data and soil pedon data (Turner et al., 1998; Kern, 1994) . In the NLCD (used here), forestlands were divided into two parts: forested upland and woody wetlands. The former has an area of 228.1 3 10 4 km 2 , and the later 21.1 3 10 4 km 2 (area estimated after an overlaying of NLCD on STATSGO), which when combined are similar to the area used in previous estimations. We estimated that 6.5 3 10 9 to 33.9 3 10 9 (midpoint 18.1 3 10 9 ) Mg of SOC are sequestrated in the forested uplands, and 2.0 3 10 9 to 8.6 3 10 9 (midpoint 4.9 3 10 9 ) Mg of SOC in the upper 1 m of woody wetlands, which when combined yield midpoint estimates of 23.0 3 10 9 Mg, similar to the earlier results described above.
Topographic Effects on Soil Carbon
The total SOC and SIC in different elevation zones of the conterminous USA is shown in Table 2 . Most of the SOC (72.8%) and half of the SIC (46.2%) is sequestrated below 600 m in elevation. The SOC and SIC contents in each elevation zone are presented in Fig. 2 . There is a decrease in SOC contents as elevation increases, and the ,600-m zones have the highest SOC contents. Our results differ from those of local to regional studies, such as Garten et al. (1999) and Bolstad and Vose (2001) , showing that SOC increases with elevation in the southern Appalachian Mountains (as an example). Local trends are usually explained by the fact that increases in soil C with increasing elevation are probably related to decreases in decomposition relative to production, and hence higher long-term accumulation of C in the forest floor at higher elevations (Bolstad and Vose, 2001) . Those trends, which are repeatable in many locations, do not appear in our data for possibly two reasons. First, our study includes the entire range of elevations in the USA across a broad range of latitudes. Second, litter or ''O'' horizons, a substantial C store in many forests, is not included in STATSGO, which might be a reason why SOC does not systematically increase with elevation in our study. Amichev and Galbraith (2004) have developed FIA (Forest Inventory data) as a means to add the forest litter data to STATSGO. The STATSGO database will update this missing litter carbon in later version, thus allowing a better assessment of liter layers, which were not evaluated here.
In terms of the SOC content vs. depth ratio (0.2 m/ 2 m), the portion of SOC sequestrated in the surface layer increases with increasing elevation: 23.1, 30.6, 31.6, Reproduced from Soil Science Society of America Journal. Published by Soil Science Society of America. All copyrights reserved.
33.9, 31.2, 30.3, 30.7, and 34.2% in the ,200-, 200-to 400-, 400-to 600-, 600-to 800-, 800-to 1000-, 1000-to 1200-, 1200-to 1400-, and .1400-m elevation zones, respectively. Low elevations have the lowest SOC content (0.2 m/2 m) ratio. For SIC, there was no pattern in SIC content vs. elevation. The total SOC and SIC in each slope class is presented in Table 3 . Almost four fifths of both SOC (76.5%) and SIC (77.9%) in the USA are sequestrated in level areas. Soil organic C and SIC contents in each slope class are presented in Fig. 2 . The effect of topography on SOC is complex (Yoo et al., 2005a (Yoo et al., , 2005b , and depends on not only slope but also aspect (Miller et al., 2004) . Aspect effects on SOC and SIC are not explicitly evaluated here due to the scale limitations of the database. Our result shows that SOC contents on level topography are almost double that in the other slope classes. In terms of the SOC content vs. depth ratio (0.2 m/2 m), the portion of SOC sequestrated in the surface layer increases with increasing slope: for example, 26.8, 34.2, 36.7, 37.1, 37.3, 37.7, 38.5, and 42.1% in the ,1, 1 to 2, 2 to 3, 3 to 4, 4 to 5, 5 to 10, 10 to 20, and 20 to 308 slope classes, respectively. This trend is expected in that soil erosion rates increase with increasing slope curvature (the first derivative of slope) (Yoo et al., 2005a (Yoo et al., , 2005b . Increasing erosion rates result in thinner soils, less C storage, and a greater fraction of total storage in shallow depth increments. The effect of slope on SIC is even more obvious than that on SOC, and there is also a decrease in SIC contents as slope becomes steeper.
Climatic Effects on Soil Carbon
The total SOC and SIC in each MAP zone are estimated in Table 4 . It is obvious that most SOC is sequestrated in zones having adequate precipitation for plant production. Areas with less than 400 mm MAP, which occupy 25.4% of the conterminous USA, have only 11.6% of the total SOC. In contrast, low SIC exists in high precipitation zones. Only 4.1% of the total SIC in the USA is located in the .1000 mm MAP zones. Although SIC indeed occurs in arid and semiarid regions as might be expected, there is also a large portion of SIC (to 2 m) in areas of moderate MAP.
The SOC and SIC contents by MAP zone are shown in Fig. 3 . Soil organic C content increases as MAP in- Reproduced from Soil Science Society of America Journal. Published by Soil Science Society of America. All copyrights reserved.
creases up to MAP 700 to 850 mm, then, SOC content fluctuates as MAP continues to increase, a pattern consistent with observations in the Central Plains grasslands by Burke et al. (1989) . In terms of SIC, there is no obvious pattern of SIC content versus MAP until MAP exceeds 1000 mm, at which point SIC drops dramatically. This is expected based on previous work. The amount of SIC in soils is partially dictated by parent material (not explicitly evaluated here) and at MAP's , 1000 mm, the recorded variation in SIC likely reflects both parent materials and climate. At precipitation levels . 1000 mm, Jenny and Leonard (1934) and Retallack (1994) have shown that precipitation generally removes carbonate from the upper 1 m of soils. In the USA, 60.24% of the forests exist in the .1000-mm MAP zones, which explains why the SIC content in forests is low (Fig. 1) .
The total SOC and SIC in each MAT zone is presented in Table 5 . Only 0.6% of SOC was sequestrated at temperatures ,08C MAT. Most (54.2%) of the SOC is located in the 3 to 128C MAT temperature zones. The SOC and SIC contents vs. MAT are presented in Fig. 3 . A nonlinear relationship between SOC and MAT was observed, indicating that the effect of temperature on SOC is complicated or compounded by other factors. In terms of the SOC content vs. depth ratio (0.2 m/2 m), the portion of SOC sequestrated in the surface layer is 30.5, 31.4, 31.3, 33.0, 33.6, 29.9, 24.2, 19.5, and 19.1% in the ,0, 0 to 3, 3 to 6, 6 to 9, 9 to 12, 12 to 15, 15 to 18, 18 to 21, and .218C temperature zones, respectively. This illustrates a trend of low ratios in high MAT zones, as has been observed and discussed by Trumbore (2000) .
For SIC contents, there is a trend of increasing SIC as MAT increases (Fig. 3) .
Soil Organic Carbon Along Temperature Gradients
A nonlinear relationship between SOC and MAT was found in the analysis made above. We further examined the relationship of SOC versus MAT for two natural ecosystems (grass, or forest), at elevations ,600 m, on level topography, within each MAP zone. The SOC (kg (Tables 6 and 7 ). This matches the type of function that is widely used to describe the response of SOC decomposition to changes in MAT, for example the so-called Q 10 function (Kawahara et al., 1981; Raich and Schilesinger, 1992; Lloyd and Taylor, 1994; Buchmann 2000) . Tables 6 and 7 are small, indicating that there are other factors affecting SOC. To avoid the effect of other factors, the analysis of SOC should be focused on average trends. The means of surficial SOC (kg m
22
) averaged for every 0.18C increment in each MAP zone of both grasslands and forestlands are presented in Fig. 5 and 6 . The relationship of mean SOC vs. MAT is described by an exponential model in all zones with ,1000 mm MAP. In grasslands, the response of SOC to temperature varies with MAP, and the sensitivity (|b|) of SOC to increasing temperature decreases as MAP increases. When MAP exceeds 1000 mm, the response of mean SOC to MAT gradually changes from exponential to polynomial (Fig. 5) .
Soil organic C is less sensitive to increasing temperature in forests than that in grasslands. However, this result does not include the O horizons, which are a substantial C store in many forests. A more sensitive response of SOC to MAT for forests might be expected if O horizons are considered, since SOC at the surface is more sensitive to temperature than subsurface horizons (Tables 6 and 7) . Soil parent material (or geological substrates) and time (e.g., age of geomorphic surface) are two important additional factors that have strong controls on soil C. However, we could not analyze the effect of these two factors since digital spatial data for the nation are not Reproduced from Soil Science Society of America Journal. Published by Soil Science Society of America. All copyrights reserved.
available. It is very likely that unexplained variations in SOC/SIC vs. the factors we have considered are due to variations in these two remaining variables. However, despite these problems or deficiencies in the available data, our analysis clearly reveals important environmental patterns in the national soil C pools.
CONCLUSIONS
The technology now exists to both tabulate the total quantities, and the geographical distribution, of soil properties in the USA and to examine the underlying controls on these patterns. Here we have focused on the organic and inorganic C content of U.S. soils. Here and elsewhere (Guo et al., 2006) , we have tabulated the spatial distribution of soil C by USDA Land Resource Region and by Taxonomic grouping. In this paper, we have utilized digital databases to examine the relationship of the soil C to climate, topography, elevation, and soil C partitioning among various ecosystems. Additionally, the data sets provide some opportunities to examine the impact of human disturbance on soil C in a national scale.
The effects of land use, topography (elevation and slope), and MAP are more obvious than that of MAT on SOC. Mean annual temperature appears to interact with other variables at the relatively course scale our analysis provides. However, when other variables are highly restricted, there is clearly a decline in SOC with increasing temperature.
Our investigation of SIC mirrored the long-known effect of MAP on carbonate in the upper 1m, but revealed that substantial SIC exists between 1 and 2 m in many intermediate precipitation zones in the upper Plains and Midwest.
GIS-based analyses of soil C and other properties are a valuable resource, but one that is also somewhat limited by its scale and the generalized nature of the data. As the present STATSGO is gradually replaced by more detailed databases such as SURRGO, the reliability of the data analyses will greatly improve. Additionally, the availability of surficial geology databases will also allow pedologists to examine the effect of the full suite of state factor effects on soil properties. Despite the eventual benefits these new databases will provide, the present Reproduced from Soil Science Society of America Journal. Published by Soil Science Society of America. All copyrights reserved.
STATSGO database provides a largely untapped potential for assessing the geographical distribution of soil properties for the nation.
